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Notification of 2 imported cases of infection with Middle East 
respiratory syndrome coronavirus in the Netherlands trig-
gered comprehensive monitoring of contacts. Observed low 
rates of virus transmission and the psychological effect of 
contact monitoring indicate that thoughtful assessment of 
close contacts is prudent and must be guided by clinical and 
epidemiologic risk factors.

During April 2012–May 2015, the World Health Or-
ganization received 1,110 notifications of confirmed 

cases of infection with Middle East respiratory syndrome 
coronavirus (MERS-CoV), including at least 422 deaths 
(1,2), mostly from countries in the Arabian Peninsula. 
Travel-related cases have been reported in Europe, Asia, 
and the United States, with limited, local, person-to-person 
secondary transmission (3).

Although dromedary camels are considered to be the 
probable source for zoonotic infections in humans, the mode 
of transmission from animals to humans is not understood 
(4). In 2014, Saudi Arabia experienced an outbreak due to 
increased zoonotic transmission and amplification by health 
care–related human-to-human transmission (3); the risk for 
secondary transmission from patients to household contacts 
was estimated at ≈5% (5). To prevent secondary cases and 

local transmission, the World Health Organization recom-
mends monitoring all contacts of confirmed patients (6). 

On May 13 and 14, 2014, MERS-CoV infection was 
confirmed in 2 residents of the Netherlands who had taken 
pilgrimages to Medina and Mecca, Saudi Arabia (7). We 
undertook comprehensive monitoring of contacts of these 
patients and evaluated the risk for secondary transmission 
and the effects of the monitoring on the contacts.

The Study
Formal ethical approval from a medical ethical committee 
was not required for this research because it was carried 
out as part of the public health monitoring and evaluation 
of contacts and did not entail subjecting participants to 
medical treatment. From the onset of symptoms in the 2 
MERS-CoV patients (May 1) until their discharge from the 
hospital (June 5), they came into contact with 131 persons. 
Of these, 78 had unprotected exposure (defined as >15 min 
of face-to-face contact without wearing personal protective 
equipment) and 53 had protected exposure (defined as pro-
viding care while wearing adequate personal protection at 
all times). Of the unprotected contacts, 29 were members 
of the patients’ travel group, 17 were aircraft contacts, and 
32 were contacts in the Netherlands before hospital ad-
mission (28 relatives plus 4 persons at a general medical 
practice and the hospital emergency department, including 
1 health care worker). The travel group had traveled with 
the 2 confirmed case-patients through Saudi Arabia during 
April 26–May 10 and had direct contact with them. Four 
travelers reported direct contact with dromedary camels, 
11 consumed unpasteurized camel milk, and 4 visited a lo-
cal hospital. One traveler accompanied 1 case-patient to 4 
different hospitals and shared a hotel room with both case-
patients (7). The aircraft contacts had been seated within 3 
rows of the case-patients on the return flight.

All contacts were asked to take their temperature twice 
a day and report any episode of fever (temperature >38°C), 
cough, diarrhea, or dyspnea for 14 days following their 
last possible exposure to the case-patients. Unprotected 
contacts were asked to remain in the country during the 
monitoring period. Throat swabs were obtained from con-
tacts on days 7 and 14 postexposure, and serum samples 
were drawn on days 7 and 21 postexposure (online Tech-
nical Appendix, http://wwwnc.cdc.gov/EID/article/21/8/ 
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15-0560-Techapp1.pdf). Throat swab samples from 1 rela-
tive contact were unavailable; a second serum sample was 
missing from 7 relatives, 3 aircraft contacts, and 1 travel 
contact (a woman who had had no contact with animals, 
had not visited a hospital, and had no concurrent condi-
tions). Eight contacts who reported symptoms (7 unpro-
tected and 1 protected) were sampled immediately after 
onset of symptoms. MERS-CoV reverse transcription PCR 
(RT-PCR) was performed on paired throat swabs from 106 
(81%) and serologic analysis on paired serum samples from 
99 (76%) of the 131 contacts (Table 1). PCR did not detect 
MERS-CoV RNA from any throat swab or serum samples, 
and MERS-CoV–specific IgG responses were absent in se-
rum samples tested (8) (Table 1). All specimens obtained 
from the symptomatic contacts tested negative by RT-PCR 
and analysis of paired serum samples for MERS-CoV. 

All contacts also received an online questionnaire 
containing questions about demographics, type of contact, 
quality of information received, perceived severity and vul-
nerability, feelings of anxiety, interference of the measures 
with daily life, and knowledge of the measures and travel 
advice (online Technical Appendix). To evaluate the effect 
of monitoring, we used the Revised Impact of Event Scale 
(IES-R), a validated questionnaire designed to assess current 
subjective distress for a specific traumatic life event (9). The 
IES-R contains 22 items divided into 3 subscales: avoidance 
(e.g., avoidance of feelings), intrusion (e.g., nightmares) and 
hyperarousal (e.g., anger). The mean score on 3 subscale do-
mains indicates the level of distress experienced (9). Mean 
scores of unprotected contacts were compared with those of 
protected contacts by a Wilcoxon rank-sum test or t-test. Sig-
nificance was determined at the 5% level (p value <0.05). A 

total subjective stress IES-R score with a maximum score of 
88 (Likert scale of 0–4 [0, never; 1, seldom; 2, sometimes; 
3, often; 4, very often]) can be calculated. We considered a 
score >20 to be an indicator of posttraumatic stress disorder 
to enable comparison with previous studies (10,11).

Of 131 contacts, 72 (55%, 48 unprotected and 24 pro-
tected) filled out the questionnaire. The median age was 
39 years (range 9–77 years); 53% were female, and 51% 
had at least a college education. Protected contacts were 
younger (median of 31 vs. 48 years) and had a higher edu-
cation (88% vs. 31%) than unprotected contacts. The mean 
IES-R score of all contacts was 7.9 (95% CI 5.5–10.3); the 
score was >20 for 16 (22%) contacts. Unprotected contacts 
had a significantly higher mean IES-R score (10.4 95% CI 
7.2–13.6 versus 2.9, 95% CI 0.6–5.3); this result was also 
seen on the different subscale domains (Table 2).

Conclusions
We monitored 131 contacts of 2 case-patients with import-
ed MERS-CoV infections in the Netherlands. Laboratory 
testing did not indicate transmission of the virus, includ-
ing among contacts with high-risk exposures or those who 
developed respiratory symptoms. We also found no infec-
tions among travelers from the same group. Our findings 
agree with reports from Greece and Italy, in which no and 
limited secondary transmission, respectively, was found 
among close contacts of MERS-CoV patients (12,13).

Survey results show a substantial psychological ef-
fect of monitoring on contacts, especially unprotected con-
tacts. As with other emerging infections, such as Marburg 
hemorrhagic fever and severe acute respiratory syndrome, 
quarantine or monitoring of contacts leads to psychological 
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Table 1. Laboratory	results	and	compliance	of	follow-up	among	131	unprotected	and	protected	contacts	of	2	patients	with	imported	
MERS-CoV	infections,	the	Netherlands,	2014* 

Type	of	contact 
No. 

persons 
Male	sex,	

% 
Median	age,	
y	(range) 

No.	(%)	contacts 
First	throat	
swab	sample 

Paired	throat	
swab	sample 

First	serum	
sample 

Paired	serum	
sample Symptomatic	 

Unprotected	contacts 78 40 45	(1–78) 77	(99) 77	(99) 77	(99) 67	(86) 7	(9) 
 Travel	group 29 45 52	(9–70) 29	(100) 29	(100) 29	(100) 28	(97) 2	(7) 
 Aircraft	contacts 17 47 39	(7–78) 17	(100) 17	(100) 17	(100) 14	(82) 2	(12) 
 Other	contacts† 32 32 44	(1–64) 31	(97) 31	(97) 31	(97) 25	(78) 3	(9) 
Protected	contacts 53 34 36	(18–63) 44	(83) 29	(55) 53	(100) 32	(60) 1	(2) 
Total	contacts 131 37 41	(1–78) 121	(92) 106	(81) 130	(99) 99	(76) 8	(6) 
*MERS-CoV,	Middle	East	respiratory	syndrome	coronavirus. 
†Other	contacts	were	those	who	had	contact	with	the	case-patients	after	their return	to	the	Netherlands:	28	relatives,	plus	4	persons	at	a	general	medical	
practice	and	the	hospital	emergency	department,	including	1	health	care	worker. 

 

 

 

 
Table 2. Results	of	survey	assessing	psychological	effects	of	monitoring among 72	contacts of	2	patients	with	imported	MERS-CoV	
infections, stratified	by	unprotected	versus	protected	contacts,	the	Netherlands, 2014* 

Category 
 Mean	IES-R	score	(95%	CI)  

All	contacts Unprotected	contacts Protected	contacts 
Total	IES-R	score 7.9	(5.5–10.3) 10.4	(7.2–13.6) 2.9	(0.6–5.3) 
Avoidance 2.2	(1.3–3.1) 3.1	(1.8–4.3) 0.5	(0.04–1.1) 
Intrusion 3.4	(2.5–4.4) 4.3	(3.1–5.5) 1.8	(0.5–3.0) 
Hyperarousal 2.0	(1.3–2.7) 2.7	(1.7–3.6) 0.6	(0.04–1.3) 
*IES-R,	Revised	Impact	of	Event	Scale. 
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distress, measured by high IES-R scores (10,11,14). When 
stratifying by type of contact, the total mean IES-R score 
and the subscale scores were highest for unprotected con-
tacts—those with the highest risk for exposure. We found 
increased symptoms of posttraumatic stress disorder in a 
considerable number of contacts, similar to findings by 
Hawryluck et al. (11) and Reynolds et al. (10).

The survey response rate of 55% limits interpretation of 
results; motives for noncompliance remain unknown. Also, 
recall bias might influence recollection of experiences. Be-
sides exposure, monitoring has contributed to the psycholog-
ical effect. Whether the number of questions induced stress is 
not known, but participants did not mention this as a concern.

Our findings illustrate the feasibility of comprehensive 
follow-up of contacts of MERS-CoV patients and clarify 
the risk for asymptomatic secondary transmission. The psy-
chological effect of contact monitoring and the observed 
low rates of MERS-CoV transmission in several studies, 
including this investigation, indicate that thoughtful but 
limited assessment of close contacts is prudent. Identifica-
tion of close contacts of those who are infected should be 
carefully considered, and decisions about monitoring and 
testing of contacts should be made primarily on the basis of 
clinical and epidemiologic risk factors.

Members of MERS-CoV outbreak investigation team of the 
Netherlands (in alphabetical order): Christel Bank (Medical 
Centre Haaglanden); Bart Haagmans (Erasmus MC); Michiel 
Knaven (Medical Centre Haaglanden); Marleen Kraaij–Dirkz-
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(RIVM); Rita de Sousa (RIVM) and (The European Programme 
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Centre for Disease Prevention and Control (ECDC)); Corien 
Swaan (RIVM); Anouk Urbanus (RIVM); Paul van Beek 
(RIVM); Douwe van de Werf (Public Health Service Ijsselland); 
Erik Verschuren (RIVM); Johan Versteegen (Public Health 
Service Haaglanden); Caroline Wortman (Medical Centre Haa-
glanden); Harald Wychgel (RIVM). Lian Bovée (Public Health 
Service Amsterdam); Jet van den Heuvel (Public Health Service 
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Flevoland); Irene Goverse (Public Health Service Rotterdam-
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This study was funded by the Netherlands’ Ministry of Health, 
Welfare, and Sport.

Dr. Mollers is a policy advisor at the Department of Prepared-
ness and Response (LCI) at the Centre for Infectious Diseases of 
the Dutch National Institute of Public Health and the Environ-
ment (RIVM). She is also part of the European Programme 
for Intervention Epidemiology Training (EPIET) fellowship 

program. She is interested in the public health response to and 
epidemiology of communicable diseases. 

References
  1.	 Zaki AM, van Boheemen S, Bestebroer TM, Osterhaus AD, 

Fouchier RA. Isolation of a novel coronavirus from a man with 
pneumonia in Saudi Arabia. N Engl J Med. 2012;367:1814–20. 
http://dx.doi.org/10.1056/NEJMoa1211721

  2.	 World Health Organization. Middle East respiratory syndrome 
coronavirus (MERS-CoV)–Saudi Arabia [cited 2015 May 6].  
http://www.who.int/csr/don/29-april-2015-mers-saudi-arabia/en/

  3.	 European Centre for Disease Prevention and Control. Severe  
respiratory disease associated with Middle East respiratory  
syndrome coronavirus (MERS-CoV). Fifteenth update–8 March 
2015 [cited 2015 March 9]. http://ecdc.europa.eu/en/publications/ 
publications/mers_update_08-mar2014.pdf

  4.	 Haagmans BL, Al Dhahiry SH, Reusken CB, Raj VS, Galiano M, 
Myers R, et al. Middle East respiratory syndrome coronavirus in 
dromedary camels: an outbreak investigation. Lancet Infect Dis. 
2014;14:140–5. http://dx.doi.org/10.1016/S1473-3099(13)70690-X

  5.	 Drosten C, Meyer B, Müller MA, Corman VM, Al-Masri M,  
Hossain R, et al. Transmission of MERS-coronavirus in household  
contacts. N Engl J Med. 2014;371:828–35. http://dx.doi.org/ 
10.1056/NEJMoa1405858

  6.	 World Health Organization. Seroepidemiological investigation of 
contacts of Middle East respiratory syndrome coronavirus  
(MERS-CoV) patients [cited 2015 March 8]. http://www.who.int/
csr/disease/coronavirus_infections/WHO_Contact_Protocol_ 
MERSCoV_19_November_2013.pdf

  7.	 Kraaij-Dirkzwager M, Timen A, Dirksen K, Gelinck L, Leyten E, 
Groeneveld P, et al. Middle East respiratory syndrome coronavirus 
(MERS-CoV) infections in two returning travellers in the  
Netherlands, May 2014. Euro Surveill. 2014;19.

  8.	 World Health Organization. Revised case definition for reporting to 
WHO—Middle East respiratory syndrome coronavirus [cited 2015 
March 25]. http://www.who.int/csr/disease/coronavirus_infections/
case_definition/en/

  9.	 Weiss D, Marmar C. The impact of event scale: revised. In:  
Wilson JP, Keane TM, editors. Assessing psychological trauma and 
PTSD. New York: Guilford Press; 1997. p. 399–411.

10.	 Reynolds DL, Garay JR, Deamond SL, Moran MK, Gold W,  
Styra R. Understanding, compliance and psychological impact of 
the SARS quarantine experience. Epidemiol Infect. 2008;136: 
997–1007. http://dx.doi.org/10.1017/S0950268807009156

11.	 Hawryluck L, Gold WL, Robinson S, Pogorski S, Galea S, Styra R.  
SARS control and psychological effects of quarantine, Toronto, 
Canada. Emerg Infect Dis. 2004;10:1206–12. http://dx.doi.org/ 
10.3201/eid1007.030703

12.	 Puzelli S, Azzi A, Santini MG, Di Martino A, Facchini M,  
Castrucci MR, et al. Investigation of an imported case of Middle 
East respiratory syndrome coronavirus (MERS-CoV) infection in 
Florence, Italy, May to June 2013. Euro Surveill. 2013;18.

13.	 Pavli A, Tsiodras S, Maltezou HC. Middle East respiratory  
syndrome coronavirus (MERS-CoV): prevention in travelers. 
Travel Med Infect Dis. 2014;12:602–8. http://dx.doi.org/10.1016/ 
j.tmaid.2014.10.006

14.	 Timen A, Isken LD, Willemse P, van den Berkmortel F,  
Koopmans MP, van Oudheusden DE, et al. Retrospective  
evaluation of control measures for contacts of patient with  
Marburg hemorrhagic fever. Emerg Infect Dis. 2012;18:1107–14.  
http://dx.doi.org/10.3201/eid1807.101638

Address for correspondence: Aura Timen, National Institute for Public 
Health and the Environment, Postbus 1 (interne postbak 13), 3720 BA 
Bilthoven, The Netherlands; email: aura.timen@rivm.nl

	 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 21, No. 9, September 2015	 1669



 

Page 1 of 6 

Article DOI: http://dx.doi.org/10.3201/eid2109.150560 

Follow-up of Contacts of Middle East 
Respiratory Syndrome Coronavirus–

Infected Returning Travelers, the 
Netherlands, 2014 

Technical Appendix 

Part 1: Laboratory methods for PCR detection of MERS-CoV and antibody 

detection 

Total RNA was extracted from 200 μL Universal Transport medium (COPAN) by 

using the High Pure RNA isolation kit (Roche, Mannheim, Germany) and tested for MERS-

CoV RNA by internally controlled real-time reverse transcription PCR targeting Orf1A, 

nucleocapsid, and UpE with the TaqMan Fast Virus 1-Step Master Mix (Applied Biosystems, 

Bleiswijk, the Netherlands) as described (1–3). The results were independently confirmed in 2 

laboratories (RIVM and Erasmus MC) and samples were considered MERS-CoV positive 

when at least 2 different MERS-CoV specific targets were reactive (4). 

Serum samples were tested in at a 1:20 dilution for IgG reactive with MERS-CoV 

(residues 1–747), severe acute respiratory syndrome–CoV (residues 1–676) and human 

coronavirus OC43 (residues 1–760) spike domain S1 antigens by using extensively validated 

protein-microarray technology, as described (3,5). Confirmation was performed by using a 

neutralization assay (4). 

Part 2: Questionnaire to assess knowledge, quality of information, perceptions 

of severity and vulnerability and interference of measures with daily life 

All contacts received an invitation by post including a link and a unique code to access 

an online questionnaire (Formdesk, Innovero Software Solutions B.V., The Hague, The 

Netherlands). The questionnaire contained precoded questions on demographics, type of 

contact, quality of information received, perceived severity and vulnerability, feelings of 

anxiety, perceived interference with daily life, and knowledge (including questions regarding 

travel advice for the travel group). The questionnaire was based on questionnaires used in 

http://dx.doi.org/10.3201/eid2109.150560
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similar studies on severe acute respiratory syndrome, infection with avian influenza, infection 

with influenza A (H1N1) virus, and Marburg hemorrhagic fever (6–10), with some 

alterations. 

Questions on perceived severity and vulnerability, feelings of anxiety, and perceived 

interference with daily life (e.g., restrictions on social life and fear of becoming infected) were 

based on an integrated model designed to explain health behavior (11,12). Knowledge of 

MERS-CoV was examined with 7 true/false/don’t know statements. The members of the 

travel group (n = 29) were also asked to answer questions regarding the travel advice they had 

received before their trip to Saudi Arabia. The presence of concurrent conditions and use of 

medicines were not part of this questionnaire, but were addressed in another study and 

published elsewhere (13). The questionnaire took 15 min to fill out and the information was 

processed anonymously. 

Data Analysis 

Differences in knowledge, impact of monitoring measures, quality of information, and 

perception between unprotected and protected contacts were compared in contingency tables 

by using the 2 test. For assessing knowledge, a summary score was created on the basis of 

the number of correct answers (range 0–7). Significance was determined at the 5% level (p-

≤0.05). Data analysis was performed with SAS 9.3(SAS Institute, Cary, NC, USA). 

Results 

Demographics 

Of the 131 contacts, 72 (55%) filled out the questionnaire. Among the unprotected 

contacts, the response rate was highest for the travel group (22 [76%] of 29), compared with 

19 (59%) of 32 for the other unprotected contacts and 7 (41%) of 17 for the aircraft contacts. 

Among the protected contacts the response rate was 24 (45%) of 53. The median age of 

respondents was 39 years (range 9–77 years), 53% were female, and 51% had at least a 

college education. Protected contacts were younger (median of 31 years vs. 48 years) and had 

more education (88% bvs. 31%) than unprotected contacts. 

Knowledge of MERS-CoV 

Most (83%) contacts were aware of the symptoms related to MERS-CoV infection and 

knew that MERS-CoV is not common in the Netherlands (83%) (Table 1). In total, 76% of 
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the contacts knew that MERS-CoV could spread by having contact with a camel. Half of the 

contacts knew MERS-CoV can be transmitted from person to person. Half of the respondents 

knew that there is no specific treatment for MERS-CoV; one-third (36%) thought a vaccine 

was available. On the knowledge sum score, protected contacts (5.1, 95% CI 4.5–5.6) scored 

significantly higher than unprotected contacts (3.8, 95% CI 3.3–4.3). 

Perception of MERS-CoV and Interference of the Measures with Daily Life 

Perception 

Most contacts (n = 54; 75%) perceived MERS-CoV as being (very) serious (Table 2). 

In addition, 69% of contacts (n = 50) thought MERS-CoV would have a (very) negative 

impact on their health. However, only 49% (n = 35) of the persons thought about MERS-CoV 

(very) often in the last month. Unprotected contacts thought significantly more often about 

MERS-CoV than did protected contacts (p = 0.02). 

Interference of the Measures with Daily Life 

Only 4% (n = 3) of contacts regularly perceived measuring or reporting their 

temperature as a burden. Most contacts (90%, n = 65) were not planning to leave the 

Netherlands and 93% experienced no problems with this measure. Extra costs were involved 

for 21 (29%) of the contacts. Being identified as a contact caused anxiety in respondents, and 

38 (53%) of them were afraid of contracting MERS-CoV or infecting their families (53%, n = 

38). These numbers were higher for unprotected than protected contacts (69%, [n = 33] vs. 

21%, [n = 5] and 65%, [n = 31] vs. 29%, [n = 7]) respectively. Furthermore, approximately 

one-third of the contacts reported that their family members expressed anxiety about 

becoming infected (35%, n = 25). There were no protected contacts who felt seriously limited 

in their social contacts because of the measurements they had to take, compared with 16 

unprotected contacts (22%) who did feel limited. 

Information on MERS-CoV 

Written instructions with detailed information on the monitoring measures and their 

rationale were received by 53 (74%) of 72 respondents. Of these 53 respondents, 41 (77%) 

found the information to be clear, 33 (73%) complete, 30 (56%) unequivocal. Only 4 (8%) 

thought the information was confusing, and 2 (4%) thought it was redundant. In total, 25 

(47%) thought the information was clear, complete, and unequivocal. 
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Travel Advice 

Twenty-three of the 29 participants to the pilgrimage trip to Saudi Arabia filled out 

this part of the questionnaire; 21 (91%) received travel advice or vaccinations before the trip 

(the other 2 were already vaccinated, for example against meningococcal disease and DTP, 

because of previous traveling). During the pretravel consultation, only 1 person received 

information on the possible transmission of MERS-CoV in the Middle East (avoid contact 

with animals, avoid drinking unpasteurized milk, and when having symptoms contact a doctor 

when returning to the Netherlands). However, although most did not receive any advice, 8 

persons watched their health more carefully (35%), 9 reported that they were more compliant 

with personal hygiene measures during the trip (39%), 3 avoided contact with animals (13%), 

and 3 avoided contact with animals’ waste (13%). Twelve did not change their behavior after 

receiving travel advice (52%). 
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Table 1. Middle East respiratory syndrome coronavirus general knowledge among contacts (n = 72) stratified by protected vs. unprotected contacts, the Netherlands 2014 

Statement (correct answer) 

All contacts (n = 72) Unprotected contacts (n = 46) Protected contacts (n = 26) 

p value No. correct % Correct No. correct % Correct No. correct % Correct 

Patients with MERS have a fever, are coughing, are short of breath, have 
difficulties breathing and have diarrhea (true) 

60 83 37 77 23 96 0.04 

MERS is prevalent in the Netherlands (false) 60 83 38 79 22 92 0.20 
MERS is a bacterium causing severe lung disease (false) 13 18 6 13 7 31 0.08 
In the Middle East MERS can be contracted through contact with camels or 
their products such as meat, milk, urine or feces (true) 

55 76 34 71 21 88 0.11 

MERS can be spread from person to person (true) 36 50 20 42 16 69 0.05 
There is no specific treatment once you contract MERS (true) 36 50 24 50 12 50 1.00 
There is a vaccine available for MERS (false) 46 64 48 56 19 81 0.06 
Average number of correct answers (95% CI) 4.3 (3.8–4.7) 3.8 (3.3–4.3) 5.1 (4.5–5.6) 0.01 

 
 
 
 
 
Table 2. MERS-CoV general perception among all contacts (n = 72) and stratified by unprotected- vs. protected contacts, the Netherlands 2014 

Perception 

Total (n = 72) Unprotected contacts (n = 46) Protected contacts (n = 26) 

p value No. % No.  % No.  % 

MERS is (very) serious to contract 54 75 34 71 20 83 0.3 
MERS is (very) bad for my health 50 69 32 67 18 75 0.5 
I have thought about MERS (very) often 
in the last month 

35 49 28 60 7 29 0.02 

 


